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Coke
Coke in general is applied only to
the product got from bituminous
coal by driving off volatile matter
and cementing the coal into a
hard metallic looking mass.
Natural coke is found in some
localities; a small deposit being
found near Richmond Va.
The Eng. and Mining Journal
describes the occurence of coke at
the coal field in Australia near
Brelli-Pass mines New South Wales.
The coke closely resembles manafactured
coke. The seam occurs in the
coal measures and covers an area of
550 acres. The seam or bed is
composed of coal and coke together,
but the junction between the two
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is clearly defined. This coke is a
little heavier than manafactured
coke, and contains less fixed carbon;
it also has less sulphur and ash.
It burns without any smoke.
Coke is first mentioned in the
17th. Century as being used for drying
malt. Coke was then used to take
the place of charcoal when wood
was scarce.
The object of coking varies; in places
it is used to get the slack coal in
a form so that it can be handled,
and burnt with out choking furnace.
The object of coking in general
is to concentrate the carbon
which the coal contains, so that
the coke may produce a high temperature;
to keep coal from becoming
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pasty in iron blast furnace at
high temperature. The chief object
where it is used in blast furnaces
for iron, is to eliminate as much
sulphur as possible, also to get a
fuel which will support the burden
of the charge in the furnace.
Coke as compared with other fuel
seems to be well suited especially
for blast furnace work, since furnaces
are now run with such large
burdens charcoal will not support
the burden. Charcoal is also very
expensive, and would soon become
exhausted if used as extensively as
coke; while the supply of coke, or
coal suitable for coking is sufficient
to supply the demand for an
indefinite number of years.
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Crook & Rohrig give the following
comparison of the heating qualities of
coke and various other fuels; viz:
100 # of coke are equal to 80 # of charcoal
100 cuft of charcoal are equal to 45 cuft of cake coke
3 “ “ gas coke “
“
“ 3%
“
“
“
“
60 “ “ wood
“ “
“ 71
/4 “
Methods of making coke.
The methods of making coke are
various. The first method used was by
heating coal in heaps like the heaps
used in charcoal manafacture;
but these are wasteful and require
longer time, and more trouble.
Coke is now made in some form
of oven; there being various forms of
ovens in use.
There are three general types of ovens
or furnaces.
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First those in which the heat from
the coal is used for coking, the gases
and the heat in the gases being wasted.
The principal oven under this head
being the Beehive coke oven; this is
the oven used almost entirely in the
United States.
Second: Those using the gases for
heating the retort. The principal ovens
under this head are the Breckon & Dixon’s
Anchor, Coppee Appolt and Belgian &c
Third: Those which are used to
collect by products; such as the
Simon Carves, Otto-Hoffman, Pernolets,
Jameson, Semet-Solvay and various
others.
Under the first type the bee hive
is the one in general use; the coke
produced in this method being superior to

6
coke produced by any other method.
The bee hive oven varies in minor
details but the general form is
the same. There are generally a
number of ovens built together back to
back. The horizontal section of the
ovens are circular; they have a domed
roof. The inside of oven is about
9 feet in diameter, height about
3 ft 6 inches. The shape resembles
a bee hive, hence the name “bee hive
oven”. The interior of the ovens
are lined with fire brick.
Each oven has a door on one side for
withdrawing and charging ovens;
although there is a modification in the
oven used in the Connelville district,
the oven being charged from an
opening in the top; a track passes
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over the ovens on which a car runs, the
cars being dumped directly into the
ovens.
The ovens after being kindled for the
first run require no further kindling,
the heat remaining in the oven after
discharging the coke being sufficient
to ignite the next charge.
After the charge is raked out another
charge is immediately put in:
The charges for an oven vary; the
average charge is about 3 tons.
After charging the coal begins to give
off inflamable gases, which escape
through opening in dome. After the
oven is charged the door is closed
with fire bricks, openings being
left in them at first to admit
air. After two or three hours the
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lower openings in the door are closed,
shutting off part of the air; after
24 hours all the holes are closed with
clay. The oven is now allowed to
remain 12 hours with the chimney open,
during which time the remainder of the
gaseous matter is expelled by the heat and
passes off in flame through opening in the
dome. When the flame from the opening
ceases, which takes about 12 hours, it is
closed with an iron plate and the
cover made tight with sand. The oven
is now allowed to stand another 12 hours.
After 48 hrs. from time of charging
the coke will be ready to with draw,
there are various methods of removing
the coke:
The old English method is by means
of a long handled shovel swing on a
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crane. Or it is pushed out en masse by
a mechanical device.
In America the coke is generally quenched
in the oven, by means of a hose, but in
England it is drawn from the oven
before quenching.
The coke produced from the bee hive
oven is a silvery, cellular, tenacious
and comparatively free from impurities
Coking in rectangular kilns is
practiced in England and the “continent”
The kiln is rectangular, about 60 feet in
length by 15 ft. in width outside measure.
It is floored with fire brick set on edge,
the brick being laid on a layer of
furnace slag broken to small fragments.
The inner walls are five feet
high and eight feet apart in the clear.
These walls are lined with fire brick;
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in each of the lateral walls is a
series of opening, two ft. apart also two
feet from the floor; the openings are
placed so that they are opposite those on
the other wall. There is a vertical chimney
in the walls from each opening
In the ends of the kiln are large
openings, used for charging and for raking
out the coke. The kilns are charged by
wheeling in the coal, first filling up
to lateral chimneys, when the chimneys
are reached a pole of wood is placed
in them; the poles are then tamped in
with wetted slack. When slack is all
placed in the whole is covered with
coke dust or clay. The pieces of wood are
now drawn out; the coal is now ignited
by placing chips and shavings in the
lateral openings. The chimneys on one side are
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stopped by placing a brick over them
The laborer in charge is required to
keep the lateral chimneys open by means
of a long iron rod. It takes 8 to 10 days
to complete the coking process. The coke
produced from this oven very much
resembles “bee hive oven” coke.
Under the second head the Appolt
and Coppee are the ovens most generally
used.
Appolt* oven: The Appolt oven consists of a
large rectangular brick chamber about
17 ft long by 11 ft 6 in wide by 13 ft high.
The oven is divided into 12 compartments
by partition walls about 5 in. thick; each
compartment being a kind of retort
4 ft long by one ft. 6 in wide and 13 ft.
high. The compartment narrow toward the
top being at the top 3 ft. 8 in. long by 13 in wide
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Each compartment has its own walls
and is sourrounded by a fire space
from top to bottom; all the spaces around
the compartments being in free communication
forming one continuous flue.
The distance between the corresponding
walls of neighboring compartments varies
from 7 % in. to 9 % in. These compartments
are contained within four walls of fire
brick. Out side of the fire brick comes
a space which is filled with some loose
substance, as sand, to retain the heat and
permit expansion of the brick work;
outside of this comes a wall of common
red brick. All the compartments are
connected together by means of strong
fire brick. The partition walls of the
compartments rest on frames of cast iron
about one inch thick, which are
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supported in the direction of their length
by brick arches about 9 % in. thick. These
arches are arranged to leave an open
space under each compartment.
Cast iron beams may be used instead
of the brick arches. The bottom of the
free spaces is covered with fire brick
to the height of about 10 14 in. above the
frame work of cast iron. Under the
compartments and in the direction of their
short axis, two parallel arched passages
extend through the building. The outer
wall of the ovens are vertical up to the
frame work of cast iron, from which
they incline inwards to the top. The
compartments are closed with cast
iron doors. The are strengthened by three
transverse bars of wrought iron, by means
of which it is firmly fixed to an iron
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rod supported at each end by a staple
let into the underside of the cast iron
frame thus forming a hinge The end
of the suspending rod which is directed
toward the wide side of the oven
prolonged, and the projecting part is
squared so that it may be turned with
a key. In the center and passing through
the middle transverse bar of the door
is a pivot, and on this turns a flat
bar, of which the ends may slide into
grooves in pieces projecting from the
under and short sides of the cast
iron frame; the door may thus be
fastened. In a space between the
vertical heights of 16 in. and 2 ft. from
the bottom; the partition walls of each
are transversed by two rows of small
horizontal openings 5 'A in. long by % in.
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high. Nine of these openings are on each
wide side and 3 on each narrow side.
There are three similar openings on each
wide side only. The volatile products
pass through the openings into the
sourrounding open spaces, in which
they are burned by atmospheric air
admitted through holes in the wide
side of the oven.
It is claimed that the heat this
gas is more than sufficient to coke
the coal, from which the gas is
produced. It is found that in
coking certain kinds of coal that
small openings are nessary in the upper
part of each one of the twelve
compartments, for too much carbon may be
deposited and the descent of the coke
obstructed. The height of the small
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openings are about ZA in. In the wide
wall of the oven are the flues which
receive the products of combustion from
the spaces sourrounding the chambers,
and convey them to the chimneys
There are 12 vertical flues, 3 above and
3 below, in each of these walls. Those
below are square in section, 9 ZA in. on
the side; at first they pass horizontally
to the middle of the outer brickwork then
ascend vertically and open into a horizontal
flue. Those above are 7 in.
long by 6 ZA in. wide; they also pass
horizontally into the outer mass of brick
work at the top, so that the draught
may be regulated at will. The four
horizontal flues of which there are two
on each side have all the same height
about 1 % ft to 2
%ft:

The six vertba Iflues
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from below open into the two outer
flues. The six flues leading from the
upper part of the compartments open
into the two inner flues. The two horizontal
flues on each side are separated
by a wall of the width of a single
brick, and open into a chimney the
area of which is a square of 1 ft. 7 in.
on side intersection and of a height
above the top of the oven of 16 34 ft.
There are two chimneys one on each side.
The lower part of the chimneys on
the inside, to the height of 3 % ft, is
divided by a wall of single brick
into two parts, corresponding to the horizontal
flues which open into them.
There are openings in front of the horizontal
flues to allow cleaning out.
The ovens are made of fire brick,
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the free space around the compartments
to the top is made of fire brick, two
courses, upon which is ordinary brick
work made thick to keep the heat.
A few openings should be left in the
brick work to allow for expansion
The top of oven is covered with cast
iron plates; small openings are made
brick work for inspecting the interior
and for admitting air. The brick work
is bound with iron tie rods. The oven
is charged at the top and discharged at
the bottom. In running this oven, when
new, it is first heated by placing
in coal leaving top of oven open. To
prevent this coal from forming clinkers
on the side and grate, a temporary set
of grate bars is put in, the sides are
also lined up with brick, this lining
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extends up side about a foot. When the
walls become red hot the top is closed
thus compelling the gases to pass through
the small opening into the free spaces.
The firing is generally kept up 8 or 10
days. The oven will have attained a
temperature, of about 1200°C by this time.
The oven is now charged after removing
temporary grate and lining, the doors
being now fastened and a lining of
coke dust placed over them. The compartments
are charged alternately. The coking
is completed in 24 hours, the charge is
then withdrawn and another charge placed
in the oven. The charge is drawn from
each compartment the same time the
next day after charging.
The Coppee oven:
This oven is desigened for coking fine
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coal such as produced by crushing. This
oven is similar to the Appolt. In this oven
a thin horizontal layer of coal is subjected
to the heat in coking. In the Appolt
a narrow vertical layer, the object
being to get a high temperature and a
rapid carbonization of the coal. The
gases from the coal in this oven are
used for heating oven also for raising
steam. These ovens are generally built
in lots of 30 ovens each, the ovens being
worked in pairs. This oven is discharged
by means of a ram which
pushes the coke out of the back
of the oven. Six charges are worked
in an oven a week, each yield about
two tons. The ovens in this class are
very numerous, but the two mentioned
above are the ones which give best results.
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Ovens for recovering by-products.
Ovens of this class, although experimented
with in the 17th. century, it was not
till sometimes between 1850 and 1860 that
Simon-Carves constructed an oven, capable
of producing a coke suitable for
metallurgical purposes, and of yielding
coal gas, ammoniacal liquors, and coal
tar. This oven consisted of a brick
chamber about 32 ft. long by 2 ft in
width and 4 ft. 6 in. high. A number
of these ovens are built side by side
with a partition wall between; these
walls containing horizontal flues.
Flues are also under the floors of
each oven. Hot air with gas is let
into these flues, the products of
combustion passing off to chimney. From
the burners the products of combustion
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pass forward through one of the horizontal
flues beneath the bottom of the
oven to its far end, then back through
the horizontal flues in the partition
wall, and then descend in a crooked
course through those below it. They
pass from here to flue outside the
oven, thence to the chimney. These ovens
are tightly closed when in operation
except where the volatile products are
drawn off, by means of an exhauster.
The coal is introduced through the roof
by means of feed holes. The products of
distillation pass off from the oven by
means of gas pipe provided with a
hydraulic valve, passing from here to
the cast iron pipes where the ammonical
liquors are condensed; the pipes are
kept cool by means of water dripping
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over them. After all the by products are
condensed the gas is passed back under
the oven where it is burnt.
These ovens yield about 75% of coke,
2.6% of tar, and 1.09% of ammonium sulphate.
Time of coking 48 hours.
Out of the numerous other oven under
this general type the Otto-Hoffman and
Semet-Solvay seem to be the only ones coming
into general use, there being 1205 Otto-Hoffman
ovens in Germany in 1892. These two styles
of ovens are very much alike both being built
on the regenerative plan.
Otto-Hoffman oven: -- This oven consists of a
series of narrow chambers, or small ovens, in
which the coal to be coked is placed. The
wall between these chambers have flues for
the passage of the gases, which heat the
chamber. These chambers are charged
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from openings in the top; the gases also
pass off through openings in the top of
the chamber. In each chamber is a pusher
for discharging the coke, which passes from
one end of the chamber to the other.
There are openings, or flues, underneath
chimney these flues connecting with the
flues between the chambers. The gases which
pass off from the coal through the openings
at the top go through apparatus
for recovering the tar and ammonia. They
then pass back underneath the ovens
where they are burnt, but before passing
under the ovens they pass through regenerators
thus heating the gas. It takes 48 hrs
to coke a charge.
The cost of these ovens in Ger. is about
5000 marks for oven and 7000 marks for
recovery plant, or 12000 marks for both.
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A plant of 60 ovens in Westphalia coked
in 30 days 5625 tons of coal, producing 64.7
tons of ammonium sulphate, 154.7 tons of
tar, besides the coke. The tar and ammonium
sulphate being valued at 19210 marks. The
expense of working recovery plant per
month was 5700 marks. There was also an
excess of 24000 cu. m. per. day of gas
which is used in heating boilers &c.
Semet-Solvay oven: - This oven seem to
be one of the best of this type. They
are now coming into use in the United
States, there being a plant of 12 of these
ovens at Syracuse N.Y.
The ovens are 30 ft long, 14 inches
wide on the one side of the steam ram,
and 15 inches on the other by 5 ft 8 in
high. The advantageous feature of
the Semet-Solvay oven is that the wall
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of the oven is composed of fire clay
retorts, three in number, joined together
one above the other by grooves and tongue,
through these retorts or flues passes
the burning gas, which through the
thin 3 inch walls of the retorts produces
intense heat in the oven. By means
of two air tight doors at each end and
these jointed walls the oven is kept
perfectly air tight; and hence a high
yield of good coke is obtained. This
result is partly due to narrowness of
the ovens, which is 10 in less than the
Otto Hoffman oven (30 ft long x 2 ft wide x 5 ft 3” high)
(J.D. Pennocks paper, A.I.M.E.).
Properties required of good coke,
That coke should be of good quality
It should have the general properties of
charcoal with exception of softness & brittleness.
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It should be porus so as to expose large
surface to action of the gases; It should not
contain over 1% of Sulphur or 10%
of ash. The greater the quantity of sulphur
the poorer the quality of the coke
One of the chief difficulties in making
a coke suitable for iron smelting is to
make a coke low enough in sulphur
This is one of the most difficult
operation in the coking process as the
sulphur can only be got rid of to a
certain extent. Kimball found the
average loss of sulphur in coking
not more than 56%; this average
was got by coking in crucibles which
is generally higher than is got in
practice. McGreath states that the loss of
sulphur was in no case over %rds. the
sulphur in the coal.
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The sulphur in coal generally occurs
as FeS2. In the process of coking with
free access of air the FeS2 is oxidized
and the sulphur oxidized as sulphurous
acid, and as sulphur dioxide and this
is still further oxidized to sulphuric acid.
The sulphuric acid uniting with CaO or
MgO when present. FeS04 is formed at a
medium temperature, but becomes oxidized
to Fe2(S04)3; as the temperature becomes higher
the Fe2(S04)3 is reduced back to FeS04
and thence to protosulphide of iron
till all the sulphur is expended and the
residue left as Fe20 3. (Kimballs paper A.I.M.E.)
Philippart states that FeS2 in contact
with carbon parts with one half its sulphur
as CS2 and is completely converted
into protosulphide; at higher temperature
this residue parts with a small amount
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of sulphur, resulting in Fe2S + 6FeS.
The total loss being 56%. FeS2 is converted
at a high temperature into protosulphide
which remains unaltered by a higher temperature.
Exposed to vapor at high temperature
it decomposes rapidly liberating, H, & H2S.
The cause of incomplete reduction of
FeS2 in coking on a large scale is that
First: Short time allowed for coking.
Second: Impenatrability of pyrite particles to
oxidizing agencies.
Sheerers experiments go to show that an
important degree of desulphurization
can be accomplished by the action of
steam; This is the method mostly employed
at present. Another method used to some
extent is by adding lime with the coal
converting this to sulphate thus fixing
the sulphur. The sulphate seems to be the
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least objectionable compound of Sulphur.
Another method is by addition of common
salt. Experiments have also been made
to desulphurize by means of atmospheric
oxygen both at ordinary, and under high
pressure, but did not give good results.
Another evil besides the sulphur in
the coke, especially in certain coals, is
the amt. of impurities, (as dirt and slate),
contained in the coal which raises the
percentage of ash. Pulverizing the coal
before coking is sometimes practiced, this
does not reduce the amount of ash, but
gives a more uniform composition to
the coke, the impurities being distributed
throughout the coke. Washing seems to be
the best method for reducing the amount
of ash, the ash being reduced 20%.
The chief objection to this method is the cost.
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The coal used for making coke is either
bituminous or semi-bituminous, although
these coals do not always produce good
coke. In order to obtain a quality of
coke a good quality of coal must be used
in coking. The coal should be as low as
can be obtained in sulphur, phophores, and ash,
and should contain enough gaseous matter
to furnish the heat for coking, to save
the carbon which would otherwise be wasted
in coking. It should also produce a coke
with sufficient tenacity to sustain the
burden and blast of the furnace.
The coke should also have an open, cellular,
structure, to facilitate its impregnation
and solution by the carbonic acid gas in
the furnace.
The property of caking in a coal is
not dependent on the amount of volatile
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matter in the coke, for the non caking
coals contain the largest amount.
In examining a coal as to whether
it is suitable for coking, the only
reliable way is to actually coke it in
large quantities and then examine the
coke. The analysis of the coal can not
be depended on to show the coking
qualities of the coal. The analysis of a coal
is useful, however, to show the amount of
available carbon, also the impurities as
sulphur, ash, or &c in the coal.
The analysis of the coals given below are
of coals which produce some of the best
coke in the U.S.
The analyses given are taken from
the report of the Geological
Survey of Pennsylvania by
F. Platt:
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Connellville

Bennington

Broad top (Barnet)

Broad top (Kelly)

Fixed Carbon

59.62%

68.50%

74.65%

71.12%

Ash

8.23

8.00

7.50

7.50

Volatile Matter

31.36

22.38

16.00

19.68

Sulphur

.784

1.12

1.85

1.70

100

100

100

100

68%

76%

81%

78.%

Coke

The following analyses are of foreign
coals: -English

Welsh

Fixed Carbon

83.27

80.50

Ash

1.52

6.50

Volatile Matter

8.21

12.10

Sulphur

Coke

—

.9

100

100

84%

86%

The following is an extract from
J. D. Pennocks paper on the investigation
of coals for making coke
in the Semet-Solvay ovens.
There were 12 samples taken for
Examination. The samples taken were: --
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I. A sample o f Reynolds ville coal that had
been exposed to the weather for a year.
II. Reynoldville coal direct from the mine.
III. Morris run lump coal.
IV.
“
“ fine 44
V. Coal from Fairmount coal and coke Co.
VI. A special engine coal from Phillipsberg Pa.
VII. South Fork Pa. coal.
VIII. Coal from Lacey ville 111.
IX. Pittsburg bituminous coal.
X. Steubenville Ohio coal.
XI. Evansville Ind. coal.
XII. Coal from the Ohio Coal Co.

Analysis
I

II

III

IV

V

VI

Volatile

31.14%

33.00 %

17.73%

18.12%

37.20 %

23.86 %

Fixed Carbon

64.49 ”

58.07 ”

71.92 ”

71.89 ”

56.68 ”

73.00 ”

Ash

4.37 ”

8.93 ”

10.35 ”

9.99 ”

6.12”

3.14”

Coke

68.86 ”

67.00 ”

82.27 ”

81.88 ”

61.88 ”

76.80 ”

VII.

VIII.

IX.

XII.

Water at 90°

—%

12.20%

0.28 %

2.88 %

6.73 %

1.64 %

Volatile

15.51 ”

41.60 ”

39.09 ”

40.44 ”

38.48 ”

42.275 ”

Fixed Carbon

78.60 ”

41.15”

57.33 ”

56.60 ”

43.74 ”

45.92 ”

Ash

5.84 ”

5.04 ”

3.30 ”

2.07 ”

11.04 ”

12.16”

Coke

84.14”

60.63 ”

58.67 ”

54.78 ”

56.08 ”

CD

-f^

XI.

CO
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Analysis (contd.)
X.

It was found that I., II., III., and IV., produced
very good coke. VII. on account of low volatile
matter made soft coke. The other produced
hard cokes. III. and IV. produced more coke in
the laboratory than the others hence if they
had no large amount of sulphur they
would be preferable for coking.
The sulphur in the above coals before and
after coking was as follows.
I.
III.
% Sulphur in coal (1.21 % {5.84 %
{1.12“ {5.
I.
II.
“
“ coke
1.07 “
1.91 “

IV.
II.
{2.18% {.83 %
(2.16“ {.82 “
III.
0.58 “
0.73 “

V.
{2.23 %
{2.18“

VI.
{0.59 %
{0.58 “

VII.
VIII.
(1.38% {2.45 %
{1.22 “

2.04 “

0.55 “

1.22 “

{

2.25 “

36

p
oo
w
^9

IX.
X.
XI.
XII.
Sulphur in coal 0.72 °/
1.66 9 2.32 °/
0.68 “ 0.75 “ 1.64 “ 2.25 “
ZzL

—* * r-

O
O

From the above III and IV are seen to be the
most suitable with regard to Sulphur contents.
In examining a coal the ash should also
be examined, as the iron, silica, &c, exhert to
some extent, an influence on the action of
the coke in the furnace.
An analysis of the ash from III & IV gave
the following: -S i02

AI2 O 3

Fe20 3

CaO

MgO

so3

III.

60.95%

35.34%

1.78%

1.55%

0.04%

0.28%

IV.

56.31 ”

34.80 “

6.56 “

2.83 “

0.05 “

0 37 “

As the coals were to be used in the SemetSolvay process they were also examined
for Nitrogen. No III. gave 1,30%, IV. 1.31, & V. 1.96%
of Nitrogen. The Nitrogen is the source of
the ammonia which is recovered from the
gases. The ammonia is converted into
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ammonium sulphate. The yield of
ammonium sulphate is about 70 lbs. per
ton of coal.
The coals that are used for coking
in the U.S. are mined from five
different coal fields: viz: - The Appalachian
the Central, the Western, the Rocky Mt., and
the Pacific coast.
The Appalachian is the only one that
produces any large amount of coke, this
field produced 11537179 tons in 1892
The other fields produced 473649 tons
the same year.
The Appalachian field begins in the
Northern part of Pa., & extends to the S.W.
for 750 miles to Tuscaloosa Ala.
The average breadth of this field is
from 80 to 90 miles. The area is near
65000 sqmi.
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The coal in the middle and western
part is not so good as that in the
eastern for coking purposes.
Connellville coke is from this field
The central coal field extends from
the Cincinatti “anticlinal” on the east
to the Mississippi river on the west
covering about 47250 sq. mi. Very little
coke is produced in this region; the
output in 1892 being only 12000 tons
The attempt to make coke from coals in
this region have been almost abandoned
(in 1892).
The Western coal field includes Mo.,
Kan., and the Indian Territory. Very little
coke is made in this region, about 20000 tons
in 1892. This is made in Pittsburg region in
Kan. for use of Lead smelters.
The Rocky mountain coal field includes
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the coal fields of Dakota, Montana, Idaho,
Wyoming, Utah, Colorado, and New Mexico.
This field produced 414595 tons of coke in 1892.
The following are analyses from the
different fields, of the coal & coke produced
Analysis of Connellville coke as already been
given.
Analysis of Alabama coal & coke from Pratt
gave

seam

Fixed carbon

Volatile matter

ash

Sulphur

Coal

61.6

31.48

5.416

0.918

Coke

93.01

0.16

6.83

—

Analysis of coal and coke from El Moro
Col. gave
Fixed carbon
Coal

87.47

Coke

75.30

Volatile matter
—

5.20

Washing was not found to be satisfactory
on these coals as it removed too large
amount of the bituminous matter

Ash

Sulphur

10.68

—

19.50

—

Water
1.85
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The following coke from the central region,
is from Indiana.
Moisture Volatile ■
Fixed Carbon
Ash
Sulphur-

0.11 %
1.04 ”
87.68
0.41 ”
.76 ”

-

I am not able to find analysis of
coals & cokes from the other regions.
The ovens used almost exclusively in
these regions is the old fashioned bee hive
although there is a battery of Semet Solvay
at Syracuse N.Y.
The question of kind of oven to use is
receiving a good deal of attention in the
last 2 or 3 years; as mentioned above
experiments have been carried on at Syracuse
N.Y. on the Semet-Solvay oven, but I am
not able to get results since they have been
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erected in this country.
As the question as to the kind of oven to
use is of some importance it is well
to notice the quality of coke produced
and the cost of production in the
different kinds of ovens.
The coke produced in the beehive ovens
is of a steel gray color, shading to silvery
whiteness. This coke has a porus
columnar structure but is sufficiently
strong to support furnace charges.
This oven produces the best grade of coke
It yields about 63% coke.
The cost of producing a ton of coke
as given in Pa. Geological report for 1875
was $2.20, but this does not give much
information with regard to its present cost, as the
selling price of the 1st. of Jan. 1892 was only
$1.90. The cost of an oven was $400.
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Appolt oven coke:
The coke from this oven, being charged
in between the walls in a very small
width undergoes a through coking in
a short time. The oven is evenly heated
being heated by the gas passing between
the walls. The temperature is not subjected
to great variation as only one
compartment is charged at a time.
The pressure of a column of coke in the
oven produces a coke which is denser
than coke produced in most other ovens.
No air can enter oven, thus saving
coke. This oven yield a dense coke when
fire coal is used. Wet coal can also
be used with success in this oven
The yield of coke was from 70 to 80%.
The cost of a oven in England was
£600. Cost of Belgian oven, which is of same type
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was $800 in the U.S. The of producing a ton
of coke in the Belgian was (in 1875) $1.87.
“The coke from closed ovens differs in
appearance somewhat from the coke
made in the beehive oven; it usually lacks
the brightness and colunar structure of the
latter, it is more in the form of large
circular blocks, of greater strength and
density and less liable to break in transit.” (Pennock)
The distillation products, tar and ammonia,
in the closed ovens are similar to those
from gas retorts; yet the coke from gas
retorts is of poor quality, whereas that from
closed ovens is good. The yield of coke
must be high as the ovens are closed. (I am
not able to get any figures as to the actual yield in
practice).
The objection to these ovens has been with
respect to the coke produced; as the saving
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in other respects would soon pay for cost of
plant. The objection as to quality seems to
have been overcome, to some extent at least,
in the European countrys; as there were
1205 Otto-Hoffman ovens in Germany in 1892
and 205 Semet Solvay ovens.
W. Scroller states that ovens similar to SimonCarvis are almost universally used in Silesia,
Westphalia, and to large extent in France,
Belgium, Spain and Austria, and that
the use of coke from these ovens is
on the increase.
Another advantage in this style oven besides
the saving of tar, ammonia, & is the
riddiance of the smoke, which is a
nuisance where large coking yards
are in operation.
The cost of the Otto-Hoffman oven &
recovery plant as has been stated before
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was 12000 marks in Germany.
The Indications are that this type
of oven will supersede all other types in
use.

T. Dyer
May. 1 1895

